Animals communicate using a vast array of different signals in different modalities. For chimpanzees, vocalizations, gestures and facial expressions are all important forms of communication, yet these signals have rarely been studied together holistically. The current study aimed to provide the first comprehensive repertoire of flexibly combined ('free') multimodal (MM) signals, and assess individual and contextual factors influencing production of, and responses to, unimodal (UM) and MM signals in wild chimpanzees. In total, 48 different free MM signals were produced. MM signals were produced at a significantly lower rate than UM signals, but 22 of 26 focal animals were observed to produce free MM signals. The relative production rates of different types of UM and MM signals differed significantly between the behavioural contexts investigated, showing flexible use of signals across contexts. In contrast, individual factors such as age, sex or rank of signaller did not appear to influence the type of signal produced or the likelihood of eliciting a response. Finally, we compared recipient responses to free MM grunt-gesture signals and matched UM component signals and found that these MM signals were more likely to elicit a response than a grunt alone, but were as likely to elicit a response as the gesture alone. The overall findings point to a widespread capacity for wild chimpanzees to flexibly combine signals from different modalities and highlight the importance of adopting a multimodal approach to studying communication.
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Despite most animals producing multimodal (MM) signals (Hebets & Papaj, 2005; Rowe, 1999) , researchers often focus on a single signal type (e.g. vocalizations), to the exclusion of all others. Reliance on such a unimodal (UM) approach to communication is particularly prevalent in nonhuman primate (primate) communication research; however, this approach unfortunately makes comparisons across modalities difficult and biases our understanding of the characteristics of signals in different modalities (Liebal, Waller, Slocombe, & Burrows, 2013; Slocombe, Waller, & Liebal, 2011) . Moreover, the MM signals that most animals produce are not captured by unimodal methods, and an important aspect of potential complexity in animal signalling may be lost as a consequence (Partan & Marler, 1999) . Thus, we advocate that an MM approach that simultaneously investigates UM and MM signals using comparable methods is necessary to gain a comprehensive understanding of communication in any given species.
There are, however, some discrepancies and disagreements in the literature as to the definition of MM signals. In this paper we focus on 'dynamic' signals that 'have a limited duration and require an action by the signaller to initiate (turn 'on') and to terminate the signal', as this differentiates these signals from 'state' signals, which have static features that cannot be 'turned off', such as feather coloration (Smith & Evans, 2013 , p. 1390 . In terms of modality, while we acknowledge contrasting definitions in the literature (e.g. Higham & Hebets, 2013) , we adopt the definition advocated by Waller, Liebal, Burrows, and Slocombe (2013) . Rather than determining modality based on the sensory channels through which a signal is sent, such as auditory or visual signals, we use the term to refer to the type of communicative act commonly described in the literature in a given species (e.g. gestures, vocalizations and facial
